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ft m n * # 



mum 



W£ 0.01-1 iimfaS^ltt^M^Ra. 
WO. oi y ms£M;*:#J^DM8t;$ Ra. 
W£ 0.01-1 ummBI^^^M^Ra. 

M&^M&^M^^ltt IIB, IIIB, IVB^I vb^Wtc^^, W^Ji^^ 

®, is> m> t*. ^*q^ &#ittM^-#7nj§t. 

8. £n&*ij^ 1-7 ^fi^-^^fSi^WiS, ^#Me^, 

9. IDPJI* 1-7 ^ttg-^W^fi^flll^*^. £#*E£^, 

10. $aWJM 1-4 

12. laumm* 1-4 +ft^-3i^^^^^prs3?5%%?&^%^ > 

13. infcipJS* 12 Bff^Wffi^ 1 rTW^%^^*^, »£$E«P, fm 
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14b4b. 4 . . 

z^^i^T^******™*^*- **** 



I 



00814645.4 _ _ _ 

. & %i g g -g B3/4^ 

29. inftfsis*. 26-28 +&G-mffi&MmTmkfctt±iR, 

30. jnft«IM 26-28 +ttfir-3JlJ8fi6tt«^«ft»W%a f £ftflE£ 

31. ftl&*J£$ 26-30 tfttt-JlJJrattJB^Mttttfctt. 

32. 31 /^i£»»74i«ttM««. *4»iEtt^. &&&mm 

33. $q«[^js^ 32 0r*£ft/S?««Ktt«tt. ^#fiE^, 
W±»IHIiaWtti!!ilB»^*«*±«»W^. 

34. *n&$|£$ 26-33 tttfiT-TOiBWfll^dtttttM, 

35. JDWJI^ 26-34 tfctt-aWfcttffl^MtoWfefc, £#*E£ 

37.- 1-36 +&&-i*mi&tom : ?m±ikto±mrXGmtt, 

39. jE**6l**|«toM» f g#tE£^, jff*ft 

*«fe*S*uaj5* 1-38 tfiflr-jgiJWiftW**. 

41. *n«tfj$* 40 tf*ttRr3ft«44tt ( ^#«e^^f, ff«iE*ftV 



& m 5 * * sjm/ 4 je 

00814645. 4 ■ 
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00814645.4 i# fl£ # J&1/33]* 



fft-^— ^PTH^%M%?& (Solid State Ionics, 113-115, p57 (1998)) , 
»#ttfli^^A**W##Rr?f>B*«%?6 (B*^J^5FF: ¥ 10-255768 

. S*t 0.01 urn SJ5M*W*M|Sj£ Ra W*%«±JB/ft' 
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00814645. 4 g g g ^^ :t ^ 

^^^BJ 1 ^, Ra ^ 0.01-1 u ra W^Sfflrt^ffi, it 

0. 05-0. 5 um^mSrt. Mlfr, M%>%fK}%tWnmfg. Ra -XW^miE 

RajlO.l PB.iti. H#ftt^£ 0.1-1 nm|tt?£Sl*l. #Stt^ 
ftm (JIS B 0601-1994) Ra #0 & <^ ffiy^MMS 

ffim&mMMt&mttmwmmm Ra m&Ko rmmm^, ^mmm^tt'M 

IIJi4Ifi!liffiW Ra ffi&Kma, Ra^t, & + , t 

¥*SfBjPI S^^rrS lOORa^S. #J*n, #H#l4k**?£ (JIS B 0601-1994) 



00814645.4 & HJ 15 

vcittyi&mmw* mm, &ftttmsi&feM,mmm&} hb. ihb> ivb ®.vb 

+ , IIB, IIIB. IVB ?D VB j&WIB&JiMj* 

£4fc^4&^H*#to^*tt«^fc»«* ss> it. #s itu 
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00814645.4 g ® g »4/3:>j i 

. ^JH7C*W^*J^!lT^filft^ ffc* ^ «N ^> ^ ^ 

^> ®, «r, ^ ^^^'Jtc^> £^ 

±mm&&}7tm<p®i&to&}A 1 B£^ ^> ^ ^ ^ ^ 

—f$, &&teW£AttffitefflB&ilk#^J*3Ej£7& (amorphous) ?£> »i& 

&*D*AS. l!ff#li*£Afc*I*A®. £ Raman *flHN&&ttaiaitt£& A 

E-^W«pfiEW» 520 cm- l ft3l*±«W*»H*. *E1£iR#J3fSJ£JB&» ^ Raman 

#*»fc&&»»ttiS^I&AE«M» 520 cm" 1 AhKa«*3ES»E«»*«l 

480 cm" 1 £bS#-h#£*tfrt, 3e&iR#Jfc»A?S. Ib b bS1*±^ 
»AK«»3E&»K*.SR^**»3fe*tt»«*iS^3E3fe»E*W»480 

cm-'&g^&W^itt. AH^£ AS. 

fcttn. ai±3(B*-ifc%&lSg|j&M*Kte0lfe»'lfc*W^f5ilS-' 
*BJ&ife, ^^ffi%«$«i!l%»4 , t.^«^1tai±3fe*--3tt*jR^M^ 

rant. ^aftftM^-tt^ttSiW^K^^^^WKtt-ft^rtt-p 



00814645.4 t& BJ ^5 

m^m±mmayf^^m^^m^m'm±mmej^ s f^mvt-mo hp, 

cvd, MHm%:^ «sOTn%m*bs. &&mmmmj& 
^rs*+#»jifi#wftcvD, m*mm*t*k2t&m. 

iiib, ivb^p VBjjeWTCjR, it^n^s IS, €1. #s 48. ft*n«U 
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ft m 15 *6/33]Ji 



i£Z.M#«tf«i 1..2--¥**Z,«S* l. 2--Z.«Z.«E*»»Y-Trt 
5FTfW»»^»^*W«**- ******* LiPF ^ LiBF ^ LiCF » S0 ^ 

LiN(CF 3 S0 2 ) 3 , LiN(C 2 F 5 S0 2 ) 2 > LiN(CF 3 S0 2 ) <C 4 F 9 S0 2 ) . LiC(CF 3 S0 2 ) 3 , 
LiC(C 2 F 5 S0 2 ) 3 > LiAsF 6 . LiC10 4 . Li 2 B 10 Cl 10 > Li 2 B 12 Cl 12 BAfcttW***. ft 

z.»«tttt* sn*»ira*z.=*tMfc4&eA***n Lii » u 3 n £3*w;e*ies 

LiCo0 2 , LiNi0 2 , LiMn 2 0 4 . LiMn0 2 , LiCo 0 . 5 Ni„. 5 0 2 LiNi 0 . 7 Co 0 . 2 Mn 0 l 0 2 ; 

s 2 2,ooox . 

ffl 3 A-ttfflfi**^ m 5 ' 000X ft^*^^ 0 - 
ffl 4 ft«jst3»ife*a**#»ttai*»ltt (Ui. 500X . * 



00814645.4 ft ® 45 |g7/333T 

S 5 IffflSffi^fM^iMSilffi 2.500X Wtt^ffiFft).. 

a e ^ffi/Bfc«%^Mm«fc5ijtofi«jm*B i.ooox mmxmm , 
a 7 &&m&ffi*?m®mnmto&®mm m s.ooox w»^«ft) , 

a 8 «ttJ8&&«?&tttt*$jM£«Jft;fS ( W 2.000X fi»*<|g&) , 
B 9 JMftttft9UttJlttJR[tt 5.000X «F»^«») , 

ffl'll £ttA£*5£«?MttftaittjftttJR4B 12.500X 

® 12 «tt^Slt^«?Afttt#i!inJBttJil« (!U 25.000X MMXfe 

a 14 j^a i2 m&mmm&j®Mmm; 
a 15 fttt»j9«t«?Att«i#syfl<)jBttAR« i.ooox Mwcxmm , 
*&%JA±MmmHum*R®&j&m a3 mmmmmm-. 

® 16 £ttJS&»«?JLttttff»ftjMtJR[tt I.OOOX , 
® 17 ^IiJ««*£«ti«& a6 W^^^W^TC^ 

a is ft fo&j^M®, %&&&®ttm=? i q'&m%gm 
a 19 &&miam*¥&m*nmtoRmiim cm 2,ooox , 
® 20 M&mft&&Tw&mmimmmmm cu io.ooox»tt^») , 
a 2i £tt^^«t«?A««#siA(|jittjn4i 2,ooox tom±fem , 
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% W 1S '*8/33jii 



B22*«fflfi»%?i«*»a»«»l»tt (&10 f OOOXWSfc:tt&») . 

s 23 Afliffljgas^^JMRfltwaiwaftjm* soox wg5c^f&^) . 

S 24 Ji^^SS^a^^PJWS^ffl (Bl 2,500X ■ 
8 25 A-ffifflSS^^ fi**»5!lWA*JlR* 500X . 

m 26 J|fffl&ffi%?If^iJWMfIffi m 2.500X #J#[;*:fg$0 , 
@ 28 &«JB£fB%^S»ft^S!lW&f*/!StfB -CIU 5.000X faWLXftm . 

ffi 29 Mft&»«?Mtt#»MA*JA4B (IU i.ooox WJft*ffif»> , 
m 30 MfiliflWi^MfM 5.000X tttt^flfft) , 
S 31 Attffi6A%?AttMainAmilK4l (61 l.poox , 

»asM±ira»tf««**wtt*« a8 a& i&ttfffiit 

m 32 MfilSifSMiiJttSMffl 5.000X £Kj£fc*f&$D , 
S 33 ftffift&»«?Mtt*att£*JRffi ClU l.OOOX Wi**«ft> . 

13 



00814645.4 ft B9/33^ 

a 34 &ttj3&tt«?Aattt*ai as mimmto&vHRto w s.ooox #j 

S 35 j|fffl&ft«?£tt«ffS!ll»Alffiffi l.OOOX WjK^f6«[) , 
a 36 £4fcEfc»fc^Afc«#S0ttAIIU8l*H (KA l.ooox #j#c*fS3&) , 

a 38 tkm&&^* ^aj«**«:'ww*« as fla«*j«+tt'ia»7njR?B 

S 39 «ftft&ffi«?Atttt#atiAttJIMfl (K 2,000X Wifcfcftft).. 
^Hj^4fDJS[%i„||r«**»9iW%« a-11 

H.40&ttJ|&Ji«?Attttftg|ftAttJH4B (UA w.oooxWtt*ffifft) , 

a 41 s^s»4^A«^i!iWA«^ffi i.ooox wiR^fffft) , 
^m^^±ffiw*Bt«>g**itt^ir«ig*«9iw*a a-n Mam: 

a 42 £ttffi&&fe?Afltttfti!ittAflfcjRtt i.ooox wtt^cfflf*) . 
*&%jA±mmmft&%*ftM^%mm*&wM%,m a-n ti«Mt ; 

a 43 £{Ha&JM«^AttttftattA*Jtl[4B (Bl 500,ooox Wttjtfif 

a 44 «ttffii£tf£«?AfRtttt3ftAttJ^ 1.000.000X toft* 

a 45 ^a^*^, **ta&ife« ci *fa«^M+W4P!*»M«MW#i£to 



14 



ft HJ 1? « 10/33 K 



00814645.4 



iia cvd us,- *>±»*««»«- ****** 

** csiH 4 ) **«n*. 

*«#n#ffta ch 2 ) n. *»«s***«-t**» 18 °° c - ******* 









10 seem 




200 seem 




180°C 




40 Pa 




555 W 



£ (H 2.000.000X '««*«*> ■ H*#*«*K««"*»«**** T 
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Vt m 45 J&11/33M 



m 10 ^MWf^*»^*jwjREgiRz,»«^. # 17 mm mea«pKA+fiift|]& 
#aaso$&*m Li 2 co 3 fp coco 3 wma, u *o Co ^n^tk^ i: 1, 

^B^EB***!^. ?9E 17 mmlLSttglA + ffiiaii^a^. 800°C ft£ 

^ftT^S** 20 innKtf. 

ft! 80 ffrMWflri^W Li 2 C0 3 , 10 ^MW^*#*W»WZ,ifcM!Sl < R 

#PI3§3. jE#a&4. £*h^5. jE^jtfcSI 6, 7 W&IUM 

®je%w. 1 fp^^s 2 #zft£#Hi# 3 wffls«j®±. m&&m%m& 
1 mmmjEftti 4. ii&ft&fcs 7 2 g&sift^ 5. & 

S*. #flJ<£/9ffc*ftfc«Mife;ftal. a2^Pbl^^^Al> A2^B1„ 

B&7&ft!l Bl 2l*h 25°C BtW 100 uA W%«fE3te«i!l^% 

Wi&mikm 2,000 mAh/g, ^Jgtt«. iB^i^f^-^JM^^ ffe-$i£M 

16 
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00814645. 4 ■ ~ 

Jf. 50 fc«*fttM«»*. 2,000 

mAh/g Bl fi«««F««. *E*£?5*5'J 4.2 V, «J§»%. 

2 

.^^2+, SE^ib^SIMSS!!l*#5lJ6«lM^jS. Raman Tfciff 

fttt.480 cm" 1 *0 520 cm" 1 UA&M. X-»tt«»**W Scherrer 



^ 2 



fete 


% 50 &#3* 




(480cm~ 7520cm -1 ) 




Al 


85% 


4% 


0. 1 


1 nm 


A2 


78% 


0.01% 


0. 1 


1 nm 


Bl 


5% 


0% 


0 


10 U m 



ftjfettL Al 5fD A2 Pf#JW»fH***W#»*i**' 

Silk, ^^ H H H ^#m#^^^tt^^^^^*^ M ^"^ 

Al MttfflWJlS. JB»M»* CM 10 ff) *HR&«*« 
?§±£Jlfti!]j£%$a3. ttffl&'^fcft. A3. 

a*. ^#400 i£#i2o ^^m^ifi««E$ift i i 
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& m 15 3113/3331 



?&A4#3A5o 

A3-A5 WSIE^ 1 ^nmtfy^m Al fP Bl 1 ^^ffi 

&& 3 J!tf$t^AL Bl m# A3-A5, 3 

#Dektak ST ( vJJA ULVAC ^Wj#5iJ ) , JS 2. 0 mm Wfcffiffifcf ^fr*!*^**. 
&&mnft&JE3LJsft$t$tM&tika. Ra. ^lSJ^^'ttffi^W^it=200 t im 



* 3 





3£ io&#. 




&m&m&. Ra(nm) 


s?ty®mS (um) 


Al 


97% 


0. 037 


14 


A3 


99% 


0. 188 


11 


A4 


98% 


0. 184 


9 


A5 


99% 


0. 223 


8 


Bl 


20% 


0. 037 


14 



m^mmm^m m nit, mm^matmmmst Ra feMmmtt%M%& 
M^m A3-A5 mm&&ttn 10 ^*M4fT?!iiS: 

(£3&3) 



18 



^ t-^a^ i extern wrai - 
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mm e * z. a 8 ft „ * ,f?*f ' *"« 00M * * ooox 

J "*******»*■• *"« '."OOX * 5.000X 

10 (a) 



00814645. 4 



** 

w * 7*"L 2 taut. *Htt*»4HS»«»fin»*« 



B is SB 11 tt*WM«B***« ******** J 

a 12 sjaw^^^a^* 9169 **** 9 ' 

w 1 • ^o-aMSB l? ffl 14 ftS I 2 KSW-WW 

irt«i**B a6 W. 25.000X a<li5SE*<S*« ?Jffl 1Z * ffl 

.1 ■ » *« a6 MEW D +**««•*« 



21 



-&&mmm n mmm 10 Mmm na, ioa ±mm&^w-^j^mmiit nb. 
iobzm&to. ® 12 wa«jRffiMifaiffl«*tij«BB u 

«M 11 -^Sa^^fg 10 ioa mifcj*. aSA*. £&#2f|pj£/£ 

« 1.5 en*****) , ^a^M 

#*%i.«rw«* fc ei i.ooox-tttt&ftmaiH is. £g 15 4,, 

B 16 «J9&tt«?&ttttgi l.Ooatttt;ttHft#«tt£ttJ||(# 
*Sffi3t%flitt*^«rWtt*. MS 16 Mjfi*$j. JbAO'cOKA 

ttffl q, + #*iwm. iia sims c"cu + ) mm csi»+) 
ms it wwe. ^ ecu) , mrem* 

4H£*%*KMft«*fc. ff| (Cu) 

ecu) »**w**« a2>fW . ***** (Cu) ri * Era 
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& W V JIS 18/33 JI£ 



* 100 seem <Ar) X** 5F£ttJ£»£ ^ 0. 1 Pa 

ilil Raman ^W^^^W^^W^**. 274 cm_l » 

ECR 21 fifilWfftft** 22, ffi«fc#J^ 25 ft Ar 26 « 



00814645.4 



& m 1? 3g 19/3315 



^ Ar ^ft^fle. ?|#S>h Ar 23 ^#^#ff 22 #^iir 

ft/ft 20. ffij±^3*Ei3»:S^EWj£ 20 T®W%Tm (EB) pIW 
^^M^^SE*}^ 20 _t. 

lli^IltJS. &&.&& t t'&}M&3tTR*liWm 0.05 Pa (^15X10 " 4 Torr) . 
2E 40 seem ffj Ar ^#«*Q 200 W WJffftftfcft^WfctfT. $tt/£#fl 
*EAr<?S5T#«K £ Ar #&T#Jmit&fSJ, ffi-100 V tt4ftS«jEjftbQ£|tt 
JS-t. fc«-M5#JS^E Ar 15 4r#fM^38SAfcS. 

<£ffl%^Ji£*&, £U nm/sec (10 A/sec) KjSfafcjWtfijfcf&Sfll. 

S£t Raman #it#;fffe#ffiJffj*£Wf»J!t. «31**JIJttt3E£JB#B:. 
(*ab2fi<jfij-it) 

ffi 80 flt^ffiSJSflg^ 10 urn W«»5fc, 10 #M#^t& 
10 ^Mfif^^^MWIIIElPiZi^m-^. # 17 mm fftft 
fg^ffifij&^vg^, W#HJ^>t^^4^b2o 

I^Tffi^^^^S^^^tR a7. a8 ft b2 M&tfeMfctg, 
A7x A8 jfP B2. 

£ 25°C Iff U 0. 1 mA %«X*^%»^5*5!l 4. 2 V, &BJ&ffef!l 2. 75 V. 



* 5 



4*6 


* 10 ftfliif #s&#^ 


A7 


96% 
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A8 


93% 


B2 


39% 



S J «. 2, OOOX » 10, ooox 

25 



00814645. 4 

& m V ^2 1/33^ 

&j5*jx&mt:ft&. u soox mwLxmmnmm 23 m 25 w#„ u 2,5oox 
fofit-kfegi'mm 24 m 26 p^# 0 

ja® 23-26 pi&mmmmm. y&^-m^m^j&mm^m^ m&m 
27 *n 28 Jkm&m*=?&*mammammn (-a^t^m) , m 

£MWtt*. 1.000X IP 5.000X ntt^«ft«»S 27 28. ffl 29 ft 

. ft*. #3'J U l, 0O0X ft 5, 000X M&XiB&nm® 29 m 30. 

_® 31 m 32 *«fe**«*f|»»j»M»J»* , « 

+W*B3M±iB«*tf%« a8 ft***, ff««fi &?tt%%.mWL* 

^an**. amy. i.ooox « s.ooox tomxmmnmm 31 « 32o ® 33 *d 

+*ftMe*B*%tt a8 Aft***, flf&fcfc a8 Afc^«feft»* TO ^jg tt 
1.000X» 5.000XW«[*#ft#S!IBH33iBl34. 
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14645.4 > — . ^_ A , 4, 

^ B 37 * 38 JlWiSfiftf « fti 

*■ - ...■*«*•«**♦»**•*•■ m - ******** 

*«««««. H*. ***•»•*■ 



27 



(*#a9#J$iJ;i£) 

«tt«tt±*/ftB*ft. £ 100 seen, (Ar) Sf«Maft 

C^inB) , 0. 1 Pa (1.0X10 "'Torr) ffyRMm^R 200 W Jltfj RF 

ilSl Raman ^«^Wtt*^«fW^*W«fl|«|- f ttftSg&tt 480 cm" 1 *t 
a9o 

fc/iff-sSWffitt Dektat 3 ST (pJ^ ULVAC £fr|#I(|) , ft 2 . 0 mm 
«. a***ffiffift*iij&«& Ra *lTOflO M S . *gj«£%ratta Ra 
W¥*&fH» S ^7 0. 188 p m ^Ill pm. 

(&fc.al0 tfj^jg) 

a9 fttoW^JW^ftffi^lfe^ft^^. £#Ji££& i ft 

a9 ffi&mto&n&m&%& al0 o 
Mil RMaii-^^Wtt^WJIf^^Wttltfll, 480 cm->*b 

(&&%& b3 ftf&Jit) 
mi?) . 
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# HJ -1? &24/S:ift 



tt^ftWXje^ttiiKft* 650 ° C 1~ «J§»*£ Raraan * 

*#W»4Mff£«*Wtt**. fi*» 480 cm" 1 520 cm" 1 

$b3. 

MM 0.037 u m tt*lifiW* Ra 14 iimttWMlS. 

«fflftl±*Sfttt*« a9> alO *P b3 Wfc-^ft*!***". 

£ 25°C 0.5 mA tt1fife*«Xj*^***»*ff**' m?'J*S*t^ 





4$ a9 


alO 














2 inn 


2 nm 


2 U m 








650°C, 1 








^ ifu 




» i 


(mAh/g) 


3980 


4020 


1978 




100 


96 


83 




(mAh/g) 


3990 


4020 


731 


(%) 


100 


100 


75 



r ■ • • 



00814645.4 & BJ ^ J&25/33X5 



alO *@X^fcb&E£L$ b3 ^m^i^^^#*WSttM6<J^ 

cmT 1-7 ^SbfcS^I^ 1-2) 
*««ffitt^#4B«. ffi«TM31g«##fi 2-4: JB#10(K #400 jHt#1000 



^ 7 





1 


2 


3 


4 




18 


18 


18 


18 


tlffiig Ra(um) 


0.037 


0. 1 


0. 18 


1 



«ffl±*fe««W*-3ttff*»JS- ffifft RF M»tt*. ft^ 8-10 

„ 1-7 sitb««? 1 aE*at^«^:tir8i5fctta 

S^M*. 200 W Wlfc&'sbJfrfn 0.06 Pa ittM^Sfl^ffi 

ffiii Raman ffiiR#mfmi*B&W#&.' ft* 8-10 + ^ 

ftftfcl? l-7^Pbfcg^J^ l-2 4 J #5lJ6«I^?i^^m^t)J^2cmX2cm 
Wife, 3*BJS^W±&&& 5 tffi^W^**&^$^ffl%?6 0 ^MNfftife 
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# HJ3 t! *26/33«i 
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_ M m U M27/33M 



^ 8 







i 


u'i J 


-tell =z. r. 


t wj~r 4 






| IT HQ ^ 




i¥ □ A 

j iTnq 4 


•fy. n 0 
if RP O 


%zmmffi& Ra • 


1 0. 1 


0 IS 


I 1 

I 


0. 18 




18 um 


18 um 
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